Study design: Cross-sectional survey. Objective: To compare the relationship between engagement in occupational activities and pressure ulcer (PU) development in persons with spinal cord injury (SCI). Study setting: Tertiary care university teaching hospital, Tamil Nadu, India. Method: One hundred and eight persons with SCI who were previously rehabilitated from our center were included in the study. A questionnaire was developed to collect information about occupational activities and particulars of PU development. Results: The comparison between work, self-care and leisure with PU development showed no significant correlation. However, completeness of the SCI was found to be associated with PU development. The study also found a relationship between the type of work patients did and the severity of the PU they developed. Conclusion: This study clearly indicates that poor pressure relief practices lead to PU development in persons with SCI, irrespective of their level of independence, employment status or leisure pursuits thus hampering their functional independence at home, work and in daily activities that subsequently reduces their quality of life.
INTRODUCTION
Spinal cord injury (SCI) is a debilitating condition that has a broad impact on the medical, social, psychological and economic aspects of those who are directly affected, their caregivers and the community. 1 In India, B1.5 million people live with SCI. Every year, 10 000 new cases are added to this group of individuals. 2 Most of these spinal cord-injured people, in addition to their injury, suffer from secondary complications, especially pressure ulcer (PU) development. Studies show varying rates of PU development. For the purpose of this study, Correa's 3 definition of PUs was used. PUs are a common complication following SCI. Prevalence of PUs for persons in the chronic SCI stage varies between 15 and 30%. 4 About 30-40% of patients with spinal cord injuries develop PUs during the acute and rehabilitation phases, most frequently over bony prominences, such as the sacrum, tuber ischii, heel, malleolus and trochanter. 5 It was also reported that 15-26% of spinal cord-injured individuals would develop PUs post injury. 6 The development of PUs is associated with certain risk factors. Some of the major risk factors are decreased activity, immobility and low satisfaction with the activities of daily living. 3 PUs have a significant negative effect on the general health and quality of life of the patients. 3 The development of a PU affects the health and occupational status of an individual considerably.
Occupational activities are considered to have three different areas namely work, leisure and daily living tasks, which are important domains of occupational therapy. 7 Occupational therapy has emerged from the belief that engagement in occupation can affect an individual's health. There is also evidence to support the relationship between occupation, health and well-being. [7] [8] [9] [10] Engagement in occupation contributes to health through an individually balanced use of time, a positive focus for one's physical and mental energy, and the provision of a sense of purpose. 11 But in SCI, occupation, a part of which is to gain employment, is significantly reduced. Unemployment was also found to be associated with reduced functional independence. 12 Most common reported barriers to employment were problems with transportation, health and physical limitations, lack of work experience, education or training, physical or architectural barriers, discrimination by employers and loss of benefits. 13 It was also noted that people with SCI spend more time pursuing passive leisure than productive activities like paid work. 14 This study aims to explore the relationship between PU development and engagement in occupational activities in persons with SCI. It further analyses the correlation between injury characteristics such as level and completeness of injury with PU development.
MATERIALS AND METHODS Participants
One hundred and eight persons with SCI who were previously rehabilitated from our rehabilitation center were selected for this study. Patients who had lesion at T2 and below were included. Their age was ranging from 16-65. Before data collection, each participant was briefed about the importance of the study and written consent was obtained from them.
Research design
A retrospective cross-sectional survey was used to collect the information on PU development.
Data collection
A questionnaire was developed based on previous literature to enable data collection. Most of the questions were closed ended. Few of the questions were open ended to allow greater understanding. The questionnaire consisted of the following sections: (i) Demographic characters, including age, sex, educational status, marital status, duration of illness, level and completeness of the injury; (ii) details on employment status, type of work, time spent on work, satisfaction, previous job, reason for discontinuing and income; (iii) description of participation in leisure, type and time spent on leisure activities; (iv) details on independence in self-care and amount of assistance required; and (v) details on PU occurrence, number, severity, hospitalization, location and cause of ulcer.
The final version of the questionnaire was derived after administering it to 10 patients and discussion with a panel of experts in the field of SCI. The questionnaire was administered by experienced occupational therapists. The administration of the questionnaire took around 20 min for each participant.
Data analysis
The data analysis was done using SPSS for windows version 12 (SPSS Inc., Chicago, IL, USA). Pearson's correlation test was used to compare demographic characteristics such as participation in work, leisure and self-care with PU development. Statistical significance was considered at 0.05 level. Descriptive statistics using frequency measures was used to find other details like percentage of employed people and percentage of people with ulcers.
We certify that all applicable regulations concerning the ethical use of human volunteers were followed during the course of this research.
RESULTS
One hundred and eight participants with SCI participated in this study. Of which, 96 (89%) were males, 68 (63%) were between the age of 16-40, 73 (68%) had complete lesions and 82 (76%) were working (Table 1) .
It was found that a large portion of the study population, 89 (82%), had developed PUs post injury. The severity of the ulcer was graded as mild by 38 (43%) participants, moderate by 12 (13%) participants and severe by 39 (44%) participants (Figure 1) .
The comparison between work, self-care and leisure with PU development showed no significant correlation. No significant correlation was found between level of injury and PU development. However, there was a significant correlation between the completeness of lesion and PU development. Participants with complete lesions were more prone to develop ulcers ( Table 2) .
The employment status post injury showed certain variations with regard to the type of work held by the participants. Office workers were more likely to resume their works. There was a significant drop in the number of manual laborers post injury. The number of participants engaging in home-based occupations had increased ( Figure 2) .
The study identified that only 18 (17%) participants were continuing their old work, while 77 (71%) participants had to discontinue their previous work. A large part of the participants, 62 (57%), reported that it was owing to the physical limitation caused by the injury that they could not go back to the previous work, while only two (2%) participants reported difficulty in transportation as a reason. Nine (8%) participants had said that both physical limitation and transportation were issues. Four (4%) participants reported that other reasons like retirement and unavailability of a caregiver were also contributing factors.
The type of work participants engaged in was significantly correlated with the severity of ulcers they developed. Participants who engaged in manual work developed (73%) less severe ulcers and Figure 1 Severity of ulcers among participants.
Occupation and pressure ulcer development in SCI A Mathew et al the participants who engaged in home-based occupations developed (41%) severe ulcers (Table 3) . Poor pressure relief practices is the main cause for development of PUs in majority of our participants (Figure 3) .
The highest incidence of pressure ulcers occurred at the sacrum (72%), followed by ischium (11%), heel (9%), other areas (5%) and the knee (Figure 4 ).
DISCUSSION
In this study, 76% of the participants were employed. The study highlighted that employment rates after SCI was higher than that observed in earlier studies, which states that employment rates after SCI ranged from 13 to 51%. 12 A study done in India also found only 41% employment post injury. 2 Employment details showed variations before and after the injury. The percentage of people in office work increased from 2% pre-injury to 8% post injury. This finding suggests that office workers have a better chance of return to work compared with other employment categories. A significant drop in the number of manual workers from 54 to 14% was also noted. This may be owing to the physical limitation caused by the injury as reported by 62 persons. The physical limitation has a greater impact on manual jobs compared with other categories.
This study did not identify any relationship between work status and PU development as the percentage of people developing ulcers Occupation and pressure ulcer development in SCI A Mathew et al were nearly equal among employed and unemployed people. However, a correlation between the type of work and severity of PUs was found. This showed that manual workers (73%) had mild ulcers when compared with other employment categories. This could be because physical activity is more in manual work and hence they do not stay in the same position for a long time. We also found that persons doing home-based occupations like tailoring, cycle repair, toy making and running petty shops had severe ulcers (41%) as they have to maintain prolonged sitting. No statistically significant relation was identified between independence in self-care and PU development, which is contradictory to the results of a previous study that showed that those who were independent in self-care had fewer ulcers than those who were dependent. 13, 14 During rehabilitation, patients are taught to do regular skin inspection and 10-15 s of pressure relief once in every 15 min. Our study identified that most people did not follow the pressure relief practises. Most of the components of self-care like bathing, dressing and toileting require patients to be seated, and hence if adequate pressure relief practices are not followed while doing the same, this might also lead to PU development. Hence, we see that more than the status of being independent in self-care, it is the compliance to pressure relief practices that is trivial.
Contrary to the results in another study, 15 our study observed that people pursued more active leisure (65%) activities after the injury. Most of the persons who pursued active leisure activities did so by visiting friends and relatives. For this reason, they would have to travel on their wheel chair or tricycle for relatively long duration. Many of them failed to practise pressure relief strategies at this time, which had led to PU development even among participants who pursue active leisure. There are very few published studies that examine the relationship between leisure activities and PU occurrence in spinal injury. 14 Therefore, it is quite hard to compare the results of this study with other studies.
The anatomical level of lesion did not show any significant relation with PU development unlike other studies, 16 which noted that level of injury was related to PU development. Completeness of injury was positively correlated with PU development (P ¼ 0.001). The participants who had complete SCI developed more PUs irrespective of their level of lesion. 3 A complete injury hampers sensory perception below the level of lesion hence leading on to the development of ulcers.
Among the causes for PU development, poor pressure relief practices like prolonged sitting or lying in the same position was the most common cause. This highlights the importance of this one single factor, pressure relief practices, in the prevention of ulcers despite information given on preventive measures during rehabilitation.
This study had some limitations. As it was a retrospective crosssectional study, the participants were asked to subjectively report the development of ulcers and its severity, which restricted the use of objective PU grading. Hence, the validity of data obtained through such self-report can be challenged.
The cross-sectional design of the study enabled only to point out if there was an association between the variables and could not show a direct causative link.
Our study population had variations in distribution in terms of gender, educational status, and so on, which would have influenced the outcomes.
Future studies can be carried out using a longitudinal research design to establish cause and effect relationship between occupational activities and PU development. Studies focusing on leisure participation among Indian population and how it is related to quality of life of people can also be done as there is lack of literature on this. Further research can be carried out to identify efficacy of pressure relief practices on PU development.
CONCLUSION
This study clearly indicates that despite knowledge patients tend to have poor pressure relief practices. Poor pressure relief practices lead to PU development in persons with SCI, irrespective of their level of independence, employment status or leisure pursuits. Therefore, the role of occupational therapists in educating patients and encouraging a balanced lifestyle is inevitable. However, the role of a therapist does not end with the management at the hospital, but extends to ensure that these practices are followed at home, thereby giving the patients a better quality of life.
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